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(57)Abstract: 

PROBLEM TO BE SOLVED: To make it possible to well 
prevent the occurrence of dumping while suppressing 
the increase of a production cost as far as possible. 
SOLUTION: This galvanomicromirror has a mirror 
substrate 4 including a frame-shaped base part 6, a 
mirror part 8 which is formed with a mirror surface 12 
for reflecting light to one main surface and is formed 
with electrode plates 14a and 14b on the other main 
surface and a torsion bar part 10 which connects the 
base part 6 and the mirror part 8 and supports the 
mirror part 8 turnably at a prescribed angle range, and 
an electrode substrate 2 which is formed with electrode 
plates 18a and 18b facing the electrode plates 14a and 
1 4b. The mirror part 8 is turned by electrostatic 
attraction force at a very small angle around the axis of 
the torsion bar part 1 0 by impressing voltage between 
the electrode plates 14a and 14b and the electrode 
plates 18a and 18b. In such a case, a through-hole 16 
penetrating the electrode substrate 2 in its thickness 

direction is formed in part of the electrode substrate 2, which surface faces the mirror part 8. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A frame-like base and the mirror section by which the mirror side which reflects light 
in one principal plane was formed, and the 1st electrode was formed in the principal plane of 
another side, The mirror substrate containing the torsion-bar-spring section which connects said 
base and said mirror section, and supports said mirror section rotatable in the predetermined 
include-angle range, By having the electrode substrate with which the 2nd electrode which 
counters said 1st electrode was formed, and impressing an electrical potential difference 
between said 1st electrode and said 2nd electrode It is the GARUBANO micro mirror which 
carries out minute include-angle rotation of said mirror section with electrostatic attraction at 
the circumference of the axis of said torsion-bar-spring section. The GARUBANO micro mirror 
characterized by forming the through tube which penetrates said electrode substrate in the 
thickness direction to a part of opposed face with said mirror section of said electrode 
substrate. 

[Claim 2] A frame-like base and the mirror section by which the mirror side which reflects light 
in one principal plane was formed, and the 1st electrode was formed in the principal plane of 
another side, The mirror substrate containing the torsion-bar-spring section which connects said 
base and said mirror section, and supports said mirror section rotatabte in the predetermined 
include-angle range, By having the electrode substrate with which the 2nd electrode which 
counters said 1st electrode was formed, and impressing an electrical potential difference 
between said 1st electrode and said 2nd electrode It is the GARUBANO micro mirror which 
carries out minute include-angle rotation of said mirror section with electrostatic attraction at 
the circumference of the axis of said torsion-bar-spring section. In the location which forms the 
3rd electrode in one principal plane of said mirror section, and does not interrupt the incident 
light and the reflected light to said mirror side The GARUBANO micro mirror which forms the 
supporter relatively fixed to said electrode substrate and said mirror substrate, and is 
characterized by forming the 4th electrode which counters said 3rd electrode at said supporter. 
[Claim 3] The GARUBANO micro mirror according to claim 2 in which the through tube which 
penetrates said electrode substrate in the thickness direction to a part of opposed face with 
said mirror section of said electrode substrate was formed. 

[Claim 4] said through tube centers on the axis of said torsion-bar-spring section — the 
according to claim 1 or 3 GARUBANO [ it is mostly formed in the configuration of axial 
symmetry, and said 2nd electrode consists of one pair of electrode plates, and / location / of 
said through tube / surrounding / by which it is mostly formed in the configuration of axial 
symmetry ] micro mirror centering on the axis of said torsion-bar-spring section. 
[Claim 5] Said 1st electrode, said 2nd electrode, said 3rd electrode, and said 4th electrode It 
consists of one pair of electrode plates, respectively. Said one pair each of electrode plates One 
electrode plate and the electrode plate of another side are divided into the both sides of the axis 
of said torsion-bar-spring section, and are arranged. Each electrode plate of said 1st electrode, 
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and each electrode plate of said 3rd electrode [ whether an electrical potential difference is 
impressed to one electrode plate of said 2nd electrode, and the electrode plate of another side 
of said 4th electrode by connecting electrically mutually at coincidence, and ] Or the 
GARUBANO micro mirror according to claim 2 to 4 which makes running torque act on said 
mirror section by impressing an electrical potential difference to the electrode plate of another 
side of said 2nd electrode, and one electrode plate of said 4th electrode at coincidence. 
[Claim 6] Said 1st electrode, said 2nd electrode, said 3rd electrode, and said 4th electrode It 
consists of one pair of electrode plates, respectively. Said one pair each of electrode plates One 
electrode plate and the electrode plate of another side are divided into the both sides of the axis 
of said torsion-bar-spring section, and are arranged. Each electrode plate of said 2nd electrode, 
and each electrode plate of said 4th electrode [ whether an electrical potential difference is 
impressed to one electrode plate of said 1st electrode, and the electrode plate of another side of 
said 3rd electrode by connecting electrically mutually at coincidence, and ] Or the GARUBANO 
micro mirror according to claim 2 to 4 which makes running torque act on said mirror section by 
impressing an electrical potential difference to the electrode plate of another side of said 1st 
electrode, and one electrode plate of said 3rd electrode at coincidence. 
[Claim 7] The GARUBANO micro mirror according to claim 2 to 6 considered as the 
configuration offset by the component of a force of a direction parallel to said mirror section of 
the electrostatic attraction which the component of a force of a direction parallel to said mirror 
section of the electrostatic attraction produced by impressing an electrical potential difference 
between said 1st electrode and said 2nd electrode produces by impressing an electrical potential 
difference between said 3rd electrode and said 4th electrode. 

[Claim 8] The GARUBANO micro mirror according to claim 1 which formed the stopper which 
regulates rotation of said mirror section in the predetermined range, and prevents contact to 
said 1st electrode and said 2nd electrode. 

[Claim 9] The GARUBANO micro mirror according to claim 2 to 7 which regulated rotation of 
said mirror section in the predetermined range, and formed the stopper which prevents the 
contact to said 1st electrode and said 2nd electrode, and contact to said 3rd electrode and said 
4th electrode. 

[Claim 10] Said stopper is a GARUBANO micro mirror according to claim 8 or 9 which protrudes 
on said electrode substrate. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is used for an optical disk unit etc., and relates to the 
GARUBANO micro mirror of the electrostatic drive method which controls the exposure location 
of a light beam. 
[0002] 
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[Description of the Prior Art] The GARUBANO micro mirror of the conventional general 
electrostatic drive method is indicated by "silicon toe SHONARU scanning mirror (Sillicon 
Torsional Scanning Mirror)" (IBM J.RES.and DEVELOP., Vol.24, No.5, Sep.1980). This 
GARUBANO micro mirror is equipped with the electrode substrate 100 and the mirror substrate 
102 located on it as shown in drawing 12 and drawing 13 . The mirror substrate 102 connected 
the frame-Hike base 104, the mirror section 106 by which mirror side 106a was formed in one 
principal plane, and a base 104 and the mirror section 106, and is equipped with the torsion-bar^ 
spring section 108 which supports the mirror section 106 rotatable. The 1st electrode which 
consists of one pair of electrode plates 1 10a and 1 10b is formed in the principal plane of another 
side of the mirror section 106. The 2nd electrode which becomes the electrode substrate 100 
from one pair of electrode plates 1 1 2a and 1 1 2b which counter the electrode plates 1 1 0a and 
1 10b of the 1st electrode is formed. Projection 100a of cross-section Yamagata protrudes on 
the electrode substrate 100 at one by the shape of a straight line which contacts the mirror 
section 106, and the ridgeline of this projection 100a meets the axis of the torsion-bar^-spring 
section 108. 

[0003] The mirror section 106 rotates this GARUBANO micro mirror in the direction of 
counterclockwise in drawing 13 with electrostatic attraction by impressing an electrical potential 
difference between one electrode plate 1 10a of the 1st electrode, and one electrode plate 112a 
of the 2nd electrode. Moreover, the mirror section 106 rotates in the direction of clockwise like 
drawing 13 with electrostatic attraction by impressing an electrical potential difference between 
electrode plate 1 10b of another side of the 1st electrode, and electrode plate 1 12b of another 
side of the 2nd electrode, the 1st electrode which consists of electrode plates 110a and 110b 
since such electrostatic attraction is driven more by the low battery from it being proportional to 
an electrode surface product — the principal plane of another side of the mirror section 106 — 
it is mostly formed over the whole surface and the magnitude of the electrode plates 112a and 
1 12b of the 2nd electrode was determined according to the magnitude. 
[0004] However, it was difficult for damping to occur influenced by the air of viscous which 
exists between the mirror section 106 and the electrode substrate 100, and to control the mirror 
section 106 by such general GARUBANO micro mirror correctly and quickly, when the mirror 
section 106 is driven. 

[0005] Then, the GARUBANO micro mirror aiming at mitigation of damping is proposed by 
forming many slots in an opposed face with the mirror section of an electrode substrate (for 
example, refer to JP.9-1 46034,A). 

[0006] However, by such GARUBANO micro mirror, since a manufacture process benefits 
formation of a slot complicated, it will originate in decline in manufacture effectiveness etc., and 
a manufacturing cost will rise. Moreover, a limitation is in the mitigation effectiveness of damping 
and damping was not able to be made to mitigate sufficiently good with the configuration which 
only forms a slot 

[0007] moreover, by the above-mentioned conventional general GARUBANO micro mirror When 
an electrical potential difference is impressed between one electrode plate 110a of the 1st 
electrode, and one electrode plate 112a of the 2nd electrode, And when an electrical potential 
difference was impressed between electrode plate 110b of another side of the 1st electrode, and 
electrode plate 1 12b of another side of the 2nd electrode, the mirror section 106 might sideslip 
by the horizontal component of electrostatic attraction, i.e., the component of a direction parallel 
to the mirror section 106. Such a sideslip will bring a result to which the posture of the mirror 
section 106 is changed indefinitely, and it will become impossible to acquire desired control 
precision. 

[0008] Then, while forming the straight line-like slot in alignment with the axis of the torsion- 
bar-spring section in the principal plane of another side of the mirror section, the lobe of cross- 
section Yamagata is protruded on an electrode substrate in the shape of a straight line, and the 
GARUBANO micro mirror which aimed at sideslip prevention of the mirror section is proposed by 
inserting the lobe of an electrode substrate in the slot of the mirror section (for example, refer 
to JP,5-119280,A). 

[0009] However, it will be necessary to form a slot, a location, a dimension of a lobe, etc. with 
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high precision, for this reason a manufacturing cost will rise by such GARUBANO micro mirror. 
[0010] 

[Description of the Invention] It makes it the technical problem to offer the GARUBANO micro 
mirror which can prevent generating of damping good, this invention being invented under the 
above-mentioned circumstances, and suppressing the rise of a manufacturing cost as much as 
possible. 

[001 1] Furthermore, this invention makes it other technical problems to offer the GARUBANO 
micro mirror which can prevent a sideslip of the mirror section good, suppressing the rise of a 
manufacturing cost as much as possible. 

[001 2] In order to solve the above-mentioned technical problem, the following technical means 
are provided in this invention. 

[001 3] The mirror section by which the mirror side which reflects light in a frame-like base and 
one principal plane was formed according to the 1st side face of this invention, and the 1st 
electrode was formed in the principal plane of another side, The mirror substrate containing the 
torsion-bar-spring section which connects a base and the mirror section and supports the mirror 
section rotatable in the predetermined include-angle range, By having the electrode substrate 
with which the 2nd electrode which counters the 1st electrode was formed, and impressing an 
electrical potential difference between the 1st electrode and the 2nd electrode The GARUBANO 
micro mirror which is a GARUBANO micro mirror which carries out minute include-angle rotation 
of the mirror section with electrostatic attraction at the circumference of the axis of the 
torsion-bar-spring section, and is characterized by forming the through tube which penetrates 
an electrode substrate in the thickness direction to a part of opposed face with the mirror 
section of an electrode substrate is offered. 

[0014] The mirror section by which the mirror side which reflects light in a frame-like base and 
one principal plane was formed according to the 2nd side face of this invention, and the 1st 
electrode was formed in the principal plane of another side, The mirror substrate containing the 
torsion-bar-spring section which connects a base and the mirror section and supports the mirror 
section rotatable in the predetermined include-angle range, By having the electrode substrate 
with which the 2nd electrode which counters the 1 st electrode was formed, and impressing an 
electrical potential difference between the 1st electrode and the 2nd electrode It is the 
GARUBANO micro mirror which carries out minute include-angle rotation of the mirror section 
with electrostatic attraction at the circumference of the axis of the torsion-bar-spring section. 
In the location which forms the 3rd electrode in one principal plane of the mirror section, and 
does not interrupt the incident light and the reflected light to a mirror side The supporter 
relatively fixed to the electrode substrate and the mirror substrate is formed, and the 
GARUBANO micro mirror characterized by forming the 4th electrode which counters the 3rd 
electrode at a supporter is offered. 

[0015] According to the gestalt of desirable operation, the through tube which penetrates an 
electrode substrate in the thickness direction to a part of opposed face with the mirror section 
of an electrode substrate was formed. 

[0016] according to the gestalt of other desirable operations, a through tube centers on the axis 
of the torsion-bar-spring section — it is mostly formed in the configuration of axial symmetry, 
the 2nd electrode consists of one pair of electrode plates, and it centers on the axis of the 
torsion-bar-spring section in the surrounding location of a through tube — it is mostly formed in 
the configuration of axial symmetry. 

[0017] According to the gestalt of other desirable operations, the 1st electrode, the 2nd 
electrode, the 3rd electrode, and the 4th electrode It consists of one pair of electrode plates, 
respectively. One pair each of electrode plates One electrode plate and the electrode plate of 
another side are divided into the both sides of the axis of the torsion-bar-spring section, and are 
arranged. Each electrode plate of the 1st electrode, and each electrode plate of the 3rd 
electrode It connects electrically mutually and running torque is made to act on the mirror 
section by impressing an electrical potential difference to one electrode plate of the 2nd 
electrode, and the electrode plate of another side of the 4th electrode at coincidence, or 
impressing an electrical potential difference to the electrode plate of another side of the 2nd 
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electrode, and one electrode plate of the 4th electrode at coincidence. 
[0018] According to the gestalt of other desirable operations, the 1st electrode, the 2nd 
electrode, the 3rd electrode, and the 4th electrode It consists of one pair of electrode plates, 
respectively. One pair each of electrode plates One electrode plate and the electrode plate of 
another side are divided into the both sides of the axis of the torsion-bar-spring section, and are 
arranged. Each electrode plate of the 2nd electrode, and each electrode plate of the 4th 
electrode It connects electrically mutually and running torque is made to act on the mirror 
section by impressing an electrical potential difference to one electrode plate of the 1st 
electrode, and the electrode plate of another side of the 3rd electrode at coincidence, or 
impressing an electrical potential difference to the electrode plate of another side of the 1st 
electrode, and one electrode plate of the 3rd electrode at coincidence. 
[0019] According to the gestalt of other desirable operations, the component of a force of a 
direction parallel to the mirror section of the electrostatic attraction produced by impressing an 
electrical potential difference between the 1st electrode and the 2nd electrode considered as 
the configuration offset by the component of a force of a direction parallel to the mirror section 
of the electrostatic attraction produced by impressing an electrical potential difference between 
the 3rd electrode and the 4th electrode. 

[0020] According to the gestalt of other desirable operations, the stopper which regulates 
rotation of the mirror section in the predetermined range, and prevents contact to the 1st 
electrode and the 2nd electrode was formed. 

[0021] According to the gestalt of other desirable operations, rotation of the mirror section was 
regulated in the predetermined range, and the stopper which prevents the contact to the 1st 
electrode and the 2nd electrode and contact to the 3rd electrode and the 4th electrode was 
formed. 

[0022] According to the gestalt of other desirable operations, the stopper protrudes on the 
electrode substrate. 

[0023] Generating of damping can be prevented good, suppressing the rise of a manufacturing 
cost as much as possible, since the through tube which penetrates an electrode substrate in the 
thickness direction to a part of opposed face with the mirror section of an electrode substrate 
was formed according to this invention. 

[0024] That is, since the thickness of an electrode substrate is fairly large compared with the 
gap of an electrode substrate and the mirror section, in the comparison with the volume between 
an electrode substrate and the mirror section, the through tube itself will have the fairly big 
volume, and since the through tube is open for free passage to the space substantially 
considered to be the magnitude of infinity, moreover, it can prevent generating of the damping at 
the time of the drive of the mirror section good. And since a through tube is only formed in an 
electrode substrate and the complicated manufacture process of forming many slots in the 
opposed face of an electrode substrate and the mirror section is not required, the rise of a 
manufacturing cost can be suppressed as much as possible. 

[0025] Moreover, according to this invention, the 3rd electrode is formed in one principal plane of 
the mirror section. Since the 4th electrode which forms the supporter relatively fixed to the 
location which does not interrupt the incident light and the reflected light to a mirror side to the 
electrode substrate and the mirror substrate, and counters a supporter at the 3rd electrode was 
formed The electrostatic attraction produced by impressing an electrical potential difference 
between the 3rd electrode and the 4th electrode Suppressing the rise of a manufacturing cost 
as much as possible, since the running torque which originates in the electrostatic attraction 
produced by impressing an electrical potential difference between the 1st electrode and the 2nd 
electrode, and acts on the mirror section is made to increase, a sideslip of the mirror section 
can be prevented good and, moreover, miniaturization of equipment and reduction of driver 
voltage can be realized. 

[0026] That is, since it becomes possible to offset the component of a direction parallel to the 
mirror substrate of the electrostatic attraction produced by impressing an electrical potential 
difference between the 1st electrode and the 2nd electrode by the component of a direction 
parallel to the mirror substrate of the electrostatic attraction produced by impressing an 
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electrical potential difference between the 3rd electrode and the 4th electrode, a sideslip of the 
mirror section can be prevented good. Moreover, since the 3rd electrode and the 4th electrode 
are only formed and it is not necessary to form straight line-like a lobe and a slot in an electrode 
substrate or the mirror section with high precision, the rise of a manufacturing cost can be 
suppressed as much as possible. Furthermore, since the running torque which originates in the 
electrostatic attraction which the electrostatic attraction produced by impressing an electrical 
potential difference between the 3rd electrode and the 4th electrode produces by impressing an 
electrical potential difference between the 1st electrode and the 2nd electrode, and acts on the 
mirror section is made to increase, the miniaturization of equipment and reduction of driver 
voltage are realizable. 

[0027] Other descriptions and advantages of this invention will become clearer by detailed 

explanation given to below with reference to an accompanying drawing. 

[0028] 

[Embodiment of the Invention] Hereafter, the gestalt of desirable operation of this invention is 
concretely explained with reference to an accompanying drawing. 

[0029] Drawing 1 is the decomposition perspective view of the GARUBANO micro mirror 
concerning this invention, and this GARUBANO micro mirror is equipped with the electrode 
substrate 2 and the mirror substrate 4. The mirror substrate 4 is equipped with one pair of 
torsion-bar-spring sections 10 which consist of silicon or aluminum, are frames-like, connect the 
rectangular base 6, the rectangle tabular mirror section 8, and a base 6 and the mirror section 8, 
and support the mirror section 8 rotatable in the predetermined include-angle range. 
[0030] The mirror side 12 is formed in one principal plane of the mirror section 8 with the film of 
a high reflection factor, and the 1st electrode which consists of electrode plates 14a and 14b of 
one pair of rectangles is formed in the principal plane of another side of the mirror section 8. The 
mirror substrate 4 is the configuration of the axial symmetry centering on the axis of the 
torsion-bar-spring section 10. 

[0031] The rectangular through tube 16 and the 2nd electrode which consists of one pair of 
electrode plates 18a and 18b are formed in the opposed face with the mirror section 8 of the 
electrode substrate 2. One electrode plate 18a of the 2nd electrode has countered one 
electrode plate 14a of the 1st electrode, and electrode plate 18b of another side of the 2nd 
electrode has countered electrode plate 14b of another side of the 1st electrode. A through tube 
16 is the configuration of the axial symmetry centering on the axis of the torsion-bar-spring 
section 10. electrode plate 18a of the 2nd electrode and electrode plate 18b are located near 
the through tube 16, and center on the axis of the torsion-bar-spring section 10 — it is the 
configuration of axial symmetry mostly. 

[0032] It connects mutually electrically and electrode plate 14a of the 1st electrode and 
electrode plate 14b are grounded. It insulates mutually electrically and electrode plate 18a of the 
2nd electrode and electrode plate 1 8b are connected to the control unit outside drawing. As for 
these electrode plates 14a, 14b, 18a, and 18b, the insulating coat is formed in the exposure front 
face. 

[0033] drawing_2 — the top view of the mirror section 8, and drawing 3 — the front view of the 
mirror section 8 — it is — the mirror side 12 — one principal plane of the mirror section 8 — it 
is mostly formed over the whole region. Electrode plate 14a of the 1st electrode and electrode 
plate 14b are formed in the both ends of the principal plane of another side of the mirror section 
8 at each **, and are prolonged in the axis of the torsion-bar-spring section 10, and parallel. 
Electrode plate 14a and electrode plate 14b are the configurations of the axial symmetry 
centering on the axis of the torsion-bar-spring section 10. 

[O034] In this operation gestalt, 2mm of each every direction and the thickness of the dimension 
of the mirror section 8 are 300 micrometers. The dimension of the torsion-bar^spring section 10 
is 50 micrometers in die length of 500 micrometers, width of face of 15 micrometers, and 
thickness. In the condition that the mirror section 8 is not rotating, the gap of the mirror section 
8 and the electrode substrate 2 is 10 micrometers. Die length is [ about 2mm and the width of 
face of the dimension of electrode plate 14a of the 1st electrode and electrode plate 14b ] 150 
micrometers respectively. The mirror section 8 has whenever [ tilt-angle ] controlled in about 
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**0.1 degrees focusing on the axis of the torsion-bar-spring section 10. 
[0035] Next, actuation is explained. If a forward or negative electrical potential difference is 
impressed to one electrode plate 18a of the 2nd electrode, since one electrode plate 14a of the 
1st electrode is grounded, electrostatic attraction acts between electrode plate 14a and 
electrode plate 1 8a. Here, since the mirror section 8 is supported by the torsion-bar-spring 
section 10, the running torque of the direction of counterclockwise will act on the mirror section 
8 in drawing 3 . Consequently, the torsion-bar-spring section 10 can be twisted and the mirror 
section 8 rotates in the direction of counterclockwise in drawing 3 focusing on the axis of the 
torsion-bar-spring section 10. Angle of rotation at this time is determined by the relation 
between the running torque which originates in electrostatic attraction and acts on the mirror 
section 8, and the countervailing power of the torsion-bar-spring section 10 which receives that 
it can twist. That is, angle of rotation of the mirror section 8 becomes so large that the electrical 
potential difference impressed to electrode plate 1 8a is high. Therefore, angle of rotation of the 
mirror section 8 is controllable to arbitration by carrying out adjustable [ of the electrical 
potential difference impressed to electrode plate 18a ]. Thus, by controlling angle of rotation of 
the mirror section 8, the mirror side 12 of the mirror section 8 is made to carry out adjustable 
[ of the reflective direction of the light beam which carries out incidence ], and the exposure 
location of a light beam can be controlled to arbitration. 

[0036] When a forward or negative electrical potential difference is impressed to electrode plate 
1 8b of another side of the 2nd electrode so that it may naturally be guessed from the above- 
mentioned explanation, the mirror section 8 will rotate in the direction of clockwise in drawing 3 
focusing on the axis of the torsion-bar-spring section 10. 

[0037] Since the gaps between the mirror section 8 and the electrode substrate 2 are very few, 
when the mirror section 8 rotates, air will compress and expand and damping will occur according 
to the viscosity of air. Of course, even when a GARUBANO micro mirror exists in filler gas 
ambient atmospheres other than air, damping occurs according to the viscosity of the filler gas. 
If damping occurs, it will become difficult to control angle of rotation of the mirror section 8 
quickly and with high precision. When it seems that the effect of damping carries out both-way 
rotation of the mirror section 8 a short period, it is especially large. However, since the through 
tube 16 is formed in the electrode substrate 2, generating of damping is controlled good. That is, 
since the thickness of the electrode substrate 2 is fully large compared with the gap between 
the mirror section 8 and the electrode substrate 2, the volume of a through tube 1 6 is large and 
at least this capacity can control generating of damping good. And since the through tube 16 is 
open for free passage to the exterior of a GARUBANO micro mirror and air can go in and out 
freely, it can control even to extent which can disregard generating of damping substantially. 
[0038] Here, the effect to rotation of the mirror section 8 produced by reduction of the area of 
the electrode plates 18a and 18b by having formed the through tube 16 is considered. The 
electrostatic attraction F which acts between parallel plate electrodes is expressed with the 
following formula 1, when epsilon and an electrode surface product are set to A and it sets [ the 
dielectric constant of an inter-electrode medium ] V and inter-electrode distance to D for 
applied voltage. 
[0039] 
[Equation 1] 



[0040] When electrostatic attraction F acts between for example, electrode plate 14a and 

electrode plate 18a, running torque T which acts on the mirror section 8 is expressed with the 

following formula 2 when distance from the axis of the torsion-bar-spring section 10 is set to L 

[0041] 

[Equation 2] 

T=FL 

[0042] Running torque T which acts on the mirror section 8 becomes so large that the distance 
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from the axis of the torsion-bar-spring section 10 is large so that clearly from the above- 
mentioned formula 2. 

[0043] That is, although the electrode plates 18a and 18b of the 2nd electrode cannot be formed 
in the central part of the electrode substrate 2 but the area of the electrode plates 14a and 14b 
of the 1st electrode also becomes small as a result by having formed the through tube 16 at it, 
since the distance from the axis of the torsion-bar-spring section 10 is a small part, the 
contribution to running torque T which acts on the mirror section 8 is small [ this part ]. 
[0044] small as compared with the case where the width efface of the electrode plates 14a and 
14b is 150 micrometers of each, and an electrode plate is specifically formed all over the 
principal plane of another side of the mirror section 8 with this operation gestalt — although it is 
1 5% of surface ratio, 50% or more of running torque is obtained. Thus, even if it forms the 
through tube 16 of a big area, the running torque which acts on the mirror section 8 does not 
necessarily fall to the degree of pole. 

[0045] Drawing 4 is the decomposition perspective view of the GARUBANO micro mirror in 
another operation gestalt, and gives the same sign to the component shown in drawing 1 , and 
the component which has the same function. Thus, the circular through tube 16 may be formed 
in the electrode substrate 2. Without making a GARUBANO micro mirror enlarge, since area of 
the electrode plates 18a and 18b of the 2nd electrode formed around a through tube 16 can be 
enlarged without enlarging area of the electrode substrate 2, if it does in this way, running torque 
which acts on the mirror section 8 can be enlarged, or applied voltage to the electrode plates 
1 8a and 1 8b can be made low. 

[0046] A through tube 16 may be an ellipse form or an ellipse. 

[0047] Drawing 5 is the sectional view of the GARUBANO micro mirror in still more nearly 
another operation gestalt, and gives the same sign to the component shown in drawing 1 , and 
the component which has the same function. Thus, the 3rd electrode which becomes one 
principal plane of the mirror section 8 from one pair of electrode plates 22a and 22b may be 
prepared, and opposite arrangement of one pair of electrode plates 24a and 24b which constitute 
the 4th electrode to these electrode plates 22a and 22b may be carried out That is, the 
supporter 28 of the shape of a rectangle frame which has opening 26 is formed on the mirror 
substrate 4, and the electrode plates 24a and 24b are formed in this supporter 28. The opening 
26 of a supporter 28 is formed in order to pass the incident light and the reflected light to the 
mirror side 12. The magnitude of the electrode plates 22a and 22b is the same as the electrode 
plates 14a and 14b, and the electrode plates 14a and 14b and the electrode plates 22a and 22b 
have countered on both sides of the mirror section 8. 

[O048] It connects mutually electrically and one electrode plate 22a of the 3rd electrode and 
electrode plate 22b of another side are grounded. It insulates mutually electrically and one 
electrode plate 24a of the 4th electrode and electrode plate 24b of another side are connected 
to the control unit outside drawing. As for these electrode plates 22a, 22b, 24a, and 24b, the 
insulating coat is formed in the exposure front face like the electrode plates 14a, 14b, 18a and 
18b. 

[0049] In this GARUBANO micro mirror, when impressing an electrical potential difference to 
electrode plate 18a, the same electrical potential difference is impressed also to electrode plate 
24b. If it does in this way, electrostatic attraction will act between electrode plate 24b and 
electrode plate 22b, and, thereby, the running torque centering on the axis of the torsion-bar- 
spring section 10 will act on the mirror section 8. The direction of this running torque is the 
same direction as the running torque which originates in the electrostatic attraction between 
electrode plate 18a and electrode plate 14a, and acts on the mirror section 8 so that clearly also 
from drawing 5 . Therefore, as compared with the case where electrode plate 22b and electrode 
plate 24b are not prepared, the running torque which acts on the mirror section 8 increases. If it 
puts in another way, when generating the same running torque, the electrical potential difference 
impressed to electrode plate 18a can be reduced, or the area of the electrode plates 18a and 
14a can be decreased, and the miniaturization of a GARUBANO micro mirror can be attained. 
For example, when applied voltage is the same, running torque is doubled, and when running 
torque is the same, applied voltage is made by 1 time [ for a square root ] 2, 
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[0050] Furthermore,, sideslipping of the mirror section 8 can be abolished. This reason is 
explained referring to drawing 6 and drawing 7 . Drawing 6 is an explanatory view of electrostatic 
attraction which acts on the mirror section 8 of the GARUBANO micro mirror shown in drawing 
1 , and drawing 7 is an explanatory view of electrostatic attraction which acts on the mirror 
section 8 of the GARUBANO micro mirror shown in drawing 5 . In addition, in drawing 6 and 
drawing 7 , the arrow head which shows component of a force Fx and Fy does not show the 
direction of the force, and the die length of an arrow head does not express the magnitude of 
the force. 

[0051] Although electrostatic attraction will act between electrode plate 18a and electrode plate 
14a if an electrical potential difference is impressed to electrode plate 18a, the force committed 
in the mirror section 8 with this electrostatic attraction has the component of a force Fx of a 
direction parallel to the mirror section 8, and the component of a force Fy of a perpendicular 
direction. For this reason, in the case of drawing 6 , according to the component of a force Fx of 
a direction parallel to the mirror section 8, the mirror section 8 is pulled leftward [ of drawing 6 ], 
and produces sideslipping. 

[0052] On the other hand, like drawing 7 , if an electrical potential difference is impressed to 
electrode plate 18a and coincidence at electrode plate 24b, electrostatic attraction will act 
between electrode plate 24b and electrode plate 22b. The component of a force Fx of a direction 
parallel to the mirror section 8 among the force committed in the mirror section 8 with this 
electrostatic attraction is the same magnitude as the component of a force Fx which originated 
in the electrostatic attraction which acts between electrode plate 18a and electrode plate 14a, 
and was produced, and the sense is hard flow. Therefore, the force of the direction where these 
both are parallel to the mirror section 8 in phase murder and the mirror section 8 will not work, 
and sideslipping of the mirror section 8 can be abolished. Of course, both collaborate and the 
mirror section 8 is made rotated about the component of a force Fy of a direction perpendicular 
to the mirror section 8. 

[0053] Of course, also when impressing an electrical potential difference to electrode plate 18b 
and coincidence at electrode plate 24a, increment in running torque and prevention of 
sideslipping can be aimed at for the same reason as the above. 

[0054] Drawing 8 and drawing 9 are the explanatory views of the manufacture process of the 
mirror substrate 4 in the GARUBANO micro mirror shown in drawing 5 . 
[0055] On the occasion of manufacture of the mirror substrate 4, first, as shown in (A) of 
drawing 8 , the wafer 52 which consists of silicon is prepared. 

[0056] Next, as shown in (B), oxide films 54a and 54b are formed in one principal plane of a wafer 
52, and the principal plane of another side over the whole surface. 

[0057] Next, as shown in (C), pattern formation of the resist film 56a is carried out to the front 
face of oxide film 54a. This pattern is for forming a base 6, the mirror section 8, and the torsion- 
bar-spring section 10. Moreover, resist film 56b is formed in the front face of oxide film 54b over 
the whole surface. And etching removes the part which is not covered with the resist film 56a 
and 56b among oxide films 54a and 54b. 

[0058] Next, as shown in (D), the resist film 56a and 56b is removed, and a slot is formed in the 
part which is not covered with anisotropic etching with oxide films 54a and 54b among wafers 52. 

[0059] Next, as shown in (E), it crosses all over one principal plane of a wafer 52, and the 
principal plane of another side, and the new oxide films 58a and 58b are formed. 
[0060] Next, metal membranes 60a and 60b are formed in the front face of oxide films 58a and 
58b over the whole surface like (F). 

[0061] Next, pattern formation of the resist film 62a is carried out to the front face of metal 
membrane 60a like (G) of drawing 9 . This pattern is for forming the mirror side 12 and the 
electrode plates 22a and 22b. Moreover, resist film 62b is formed in the front face of metal 
membrane 60b over the whole surface. And etching removes the part which is not covered with 
the resist film 62a and 62b among metal membranes 60a and 60b. 

[0062] Next, like (H), the resist film 62a and 62b is removed, and new resist film 64a is formed in 
the front face of metal membrane 60a over the whole surface. Moreover, pattern formation of 
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the new resist film 64b is carried out to the front face of metal membrane 60b. This pattern is 
for forming the electrode plates 14a and 14b. And etching removes the part which is not covered 
with the resist film 64a and 64b among metal membranes 60a and 60b. 

[0063] Next, like (I), the resist film 64a and 64b is removed, and new resist film 66a is formed in 
the exposure front face of oxide film 58a and metal membrane 60a over the whole surface. 
Moreover, pattern formation of the new resist film 66b is carried out to the exposure front face 
of oxide film 58b and metal membrane 60b. This pattern is for forming a base 6, the mirror 
section 8, and the torsion-bar-spring section 10. And etching removes the part which is not 
covered with the resist film 66a and 66b among oxide films 58a and 58b. 

[O064] Next, like (J) t the resist film 66a and 66b is removed, and a slot is formed in the principal 
plane of another side of a wafer 52 by anisotropic etching. This depth of flute carries out until it 
reaches oxide-film 58a. 

[0065] Next, etching removes the garbage of oxide-film 58a like (K). In this way, the mirror 
substrate 4 in the GARUBANO micro mirror shown in drawing 5 is completed. That is, the mirror 
side 12 and the electrode plates 22a and 22b are realized by metal membrane 60a, and the 
electrode plates 14a and 14b are realized by metal membrane 60b. Moreover, the body part of 
the mirror substrate 4 is realized by a wafer 52 and oxide films 58a and 58b. 
[0066] Drawing 10 is the sectional view of the GARUBANO micro mirror in still more nearly 
another operation gestalt, and gives the same sign to the component shown in drawing 1 and 
drawing 5 , and the component which has the same function. Thus, the lobe of the shape of one 
pair of straight line may be protruded on the electrode substrate 2 at one, and these lobes may 
constitute Stoppers 32a and 32b. 

[0067] If it does in this way, stopper 32a can protect the collision with electrode plate 14a and 
electrode plate 18a, and the collision with electrode plate 22b and electrode plate 24b. Moreover, 
stopper 32b can protect the collision with electrode plate 14b and electrode plate 18b, and the 
collision with electrode plate 22a and electrode plate 24a. Therefore, the damage and adsorption 
by the collision of electrode plates can be prevented good. 

[0068] That is, the electrostatic attraction which acts between electrode plate 14a and 
electrode plate 18a, and the electrostatic attraction which acts between electrode plate 22b and 
electrode plate 24b increase, so that an inter-electrode gap becomes small. For this reason, 
when the situation where the tilt angle of the mirror section 8 becomes large too much 
momentarily arises, it becomes out of control according to increase of electrostatic attraction, 
and the situation where electrode plates contact (pull-in) occurs rarely. Thus, although the 
electric short circuit resulting from damage on a wrap insulation coat, adsorption of electrode 
plates, etc. may generate damage on an electrode plate, and an electrode plate when electrode 
plates contact, generating of such a situation can be prevented good with Stoppers 32a and 32b. 

[0069] Of course, especially the configuration of Stoppers 32a and 32b is not limited, and may 
constitute Stoppers 32a and 32b by two or more lobes arranged seriate. Moreover, Stoppers 32a 
and 32b may be formed in a supporter 28 or the mirror section 8. 

[0070] Drawing 1 1 is the sectional view of the GARUBANO micro mirror in still more nearly 
another operation gestalt, and gives the same sign to the component shown in drawing 1 and 
drawing 5 , and the component which has the same function. Thus, cross-section [ of L 
characters Hike one pair of lobes may be protruded from the electrode substrate 2, and these 
lobes may constitute a supporter 28. In this operation gestalt electrode plate 14a and electrode 
plate 22a are formed in one, and electrode plate 14b and electrode plate 22b are formed in one. 
In addition, of course, the above-mentioned supporter 28 may protrude on the base 6 of the 
mirror substrate 4. 

[0071] In addition, in each above-mentioned operation gestalt although one through tube 16 was 
formed, two or more through tubes 16 may be formed. 

[0072] Moreover, in each above-mentioned operation gestalt, although the electrode plates 14a 
and 14b of the 1st electrode were grounded and the electrical potential difference was 
impressed to the electrode plates 18a and 18b of the 2nd electrode, the electrode plates 18a 
and 18b may be grounded, and an electrical potential difference may be impressed to the 
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electrode plates 14a and 14b. 

[0073] Moreover, although the electrode plates 22a and 22b of the 3rd electrode were grounded 
after the above-mentioned 3rd operation gestalt and the electrical potential difference was 
impressed to the electrode plates 24a and 24b of the 4th electrode, the electrode plates 24a and 
24b may be grounded, and electrode plate 22a and 22bb electrical potential differences may be 
impressed. 

[0074] Moreover, by making mutually one electrode plates 14a, 18a, 22a, and 24a of each 
electrode, and the electrode plates 14b, 18b, 22b, and 24b of another side into the same 
configuration and the same dimension after the above-mentioned 3rd operation gestalt Although 
it constituted so that the component of a force Fx of a direction parallel to the mirror section 8 
which originates in electrostatic attraction and acts on the mirror section 8 might be offset 
Other factors, such as an inter-electrode gap, are set up appropriately, without making mutually 
one electrode plates 14a, 18a, 22a, and 24a and the electrode plates 14b, 18b, 22b, and 24b of 
another side into the same configuration and the same dimension. You may constitute so that 
the component of a force Fx of a direction parallel to the mirror section 8 which originates in 
electrostatic attraction and acts on the mirror section 8 may be offset. 
[0075] That is, naturally this invention includes each GARUBANO micro mirror of the following 
configurations. 

[0076] A through tube is a GARUBANO micro mirror according to claim 4 which is a rectangle. 
[0077] A through tube is a GARUBANO micro mirror according to claim 4 which is an ellipse 
form. 

. [0078] A perfect circle is also contained in an ellipse form. 

[0079] The 1st electrode, the 2nd electrode, the 3rd electrode, and the 4th electrode are a 
centering on axis of the torsion-bar^spring section according to claim 7 GARUBANO [ consist of 
one pair of electrode plates, respectively, and / plates / one pair each of / electrode / plate / of 
another side / one electrode plate and / electrode / by which it is mostly formed in the 
configuration of axial symmetry ] micro mirror. 

[0080] A supporter is a GARUBANO micro mirror according to claim 2 to 7 which is a frame-like. 

[0081] It is the GARUBANO micro mirror according to claim 2 to 7 each supporter material of 
whose a supporter consists of one pair of supporter material, and is the cross section-like of L 
characters. 
[0082] 

[Effect of the Invention] Generating of damping can be prevented good, suppressing the rise of a 
manufacturing cost as much as possible, since the through tube which penetrates an electrode 
substrate in the thickness direction to a part of opposed face with the mirror section of an 
electrode substrate was formed according to this invention as explained above. 
[0083] Moreover, according to this invention, the 3rd electrode is formed in one principal plane of 
the mirror section. Since the 4th electrode which forms the supporter relatively fixed to the 
location which does not interrupt the incident light and the reflected light to a mirror side to the 
electrode substrate and the mirror substrate, and counters a supporter at the 3rd electrode was 
formed The electrostatic attraction produced by impressing an electrical potential difference 
between the 3rd electrode and the 4th electrode Suppressing the rise of a manufacturing cost 
as much as possible, since the running torque which originates in the electrostatic attraction 
produced by impressing an electrical potential difference between the 1st electrode and the 2nd 
electrode, and acts on the mirror section is made to increase, a sideslip of the mirror section 
can be prevented good and, moreover, miniaturization of equipment and reduction of driver 
voltage can be realized. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the decomposition perspective view of the GARUBANO micro mirror concerning 
this invention. 

[Drawing 2] It is the top view of the mirror section with which the GARUBANO micro mirror 
shown in drawing 1 was equipped. 

[Drawing 3] It is the front view of the mirror section with which the GARUBANO micro mirror 
shown in drawing 1 was equipped. 

[Drawing 41 It is the decomposition perspective view of the GARUBANO micro mirror in another 
operation gestalt. 

[Drawing 5] It is the sectional view of the GARUBANO micro mirror in still more nearly another 
operation gestalt 

[Drawing 6] It is the explanatory view of electrostatic attraction which acts on the mirror section 
of the GARUBANO micro mirror shown in drawing 1 . 

[Drawing 71 It is the explanatory view of electrostatic attraction which acts on the mirror section 
of the GARUBANO micro mirror shown in drawing 5 . 

[Drawing 8] It is the explanatory view of the manufacture process of the mirror substrate in the 
GARUBANO micro mirror shown in drawing 5 . 

[Drawing 91 It is the explanatory view of the manufacture process of the mirror substrate in the 
GARUBANO micro mirror shown in drawing 5 . 

[Drawing 10] It is the sectional view of the GARUBANO micro mirror in still more nearly another 
operation gestalt 

[Drawing 11] It is the sectional view of the GARUBANO micro mirror in still more nearly another 
operation gestalt. 

[Drawing 12] It is the top view of the conventional general GARUBANO micro mirror. 
[Drawing 131 It is the sectional view of the conventional general GARUBANO micro mirror. 
[Description of Notations] 
2 Electrode Substrate 
4 Mirror Substrate 
6 Base 

8 Mirror Section 

1 0 Torsion-Bar-Spring Section 

1 2 Mirror Side 

14a f 14b Electrode plate 

1 6 Through Tube 

1 8a, 1 8b Electrode plate 

22a, 22b Electrode plate 

24a, 24b Electrode plate 

26 Opening 

28 Supporter 

32a, 32b Stopper 
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DRAWINGS 
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[Drawing 4] 



10 B 




[Drawing 51 

22a 24a 26 12 2fb 24b 28 

_6 




[Drawing 6] 
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[Drawing 9] 
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[Drawing 10] 
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[Drawing 131 




[Drawing 12] 




[Translation done.] 

file://C:¥Documents and Settings¥oonishi¥My Documents¥JPOEn¥JP-A-2001-1... 2007/1 1/29 



<i9) B*mmf? ( j p> a© & gg t$ |dp ^ ^ (A) 



ftK!2001- 13443 
CP2001-13443A) 
(43)&WB ¥l£l3*p 1/3190(2001. 1.19) 



(51)Inta.' 

G0 2B 26/10 

B 8 1 B 3/00 

G0 2B 28/08 



104 



F I 

G0 2B 28/10 

B 8 1 B 3/00 

G0 2B 26/08 



r-YJ-r(g#) 
104 2H041 
F 2H045 

B 



SS£»# mxmmmo ol (£ n h) 





ftBPFH-1832S3 


(71)ffifflA 000005223 








(22>fflH0 


¥&11¥ 6 ,8290(1999. 6. 29) 


#^;nja/i[«m«f KK^ffl* 4T§ i # 






m 






(72)5BW# ±E0 »5fc 






ffSf/llJSWll«W«f>JKK±>l>Bai'4Tg 1« 






i# tt±at*s^trt 






(72)»m# he m. 


















(74)ftSA 100088380 






#S± WO 8 (fl-2«) 






F*-A(£#) 2RQ41 AA12 AB14 AC08 AZ02 AZ08 






2H045 AB06 AB16 AB73 



(54) ismozm xn>nj * ns 



(57) im] 

mm) m=>xh<D±.B.mt>m^L tfwy 
-sp8isr®^u a»o* 7-658 mfevmmr 

-StR4t, H&tKl 4 a. 1 4 b fcfctfQ-fS^iilS 1 

8a, 18b m&Z1\tLnM&til 2 k fct U 

14 a, 14b£®ffi&18a, 1 8 b £tf>Pdiatfl:£ 
StfB-fSCi: frm^ J; oTTS 5-8158* h 




1 

$nfc?7-«5i:> Arestt&me; 

»T6 h- S'b V/<-»fc**tf5?H£*i, llflffilS 
l IBlcftfatSfS 2 £ftfc®B&K t 

»rk tip, M9MK:J:oraiE%9HV«ttl3h 
-Vb W<H»©**H 9 lcHW^*H«i**6^/< 10 

[ft#«2] ft*©****. -#©£ffilC:Jfc*Rtt$ 

5 9-B*»j«*ii, m#©£B5K$ i wmm&. 

Zhti%7-1$b. ttex»£ttB3?Htfc*3Jft 

SiifcttK »*3IAfcJ:oTltttl5?H»*»Bh 
-i/a W<HK©tt£E9fc»/J>*g|B|tt$#$#/U/< 

MEXttftlc* ttBB31MK:*h4t&JM«B**jft 

©H*fc, 8WB«ffi»KSrJ?**ia)fcRai-<&f:a?L«: 

»#B2fce«S©#n"VT'f * n * 
[»*«4] «WBJTffl?Ltt, iWBh~^3y/<-»(0 

atliE®2®Bl*, ltf©SS«*»64!K WKJtSTl© 
jaffl©ttgfc, fflE h-Va w<H»©*nS**fcfc+ 

m** 5 ] mm i ®b> mm 2 m wsa^ 3 « 

tte*l#e«Sttft, -#©«B«i:m#©1tffi«i 

sje^ i «b©#«b« fe mse® 3 m<omm t 

WffBSS 2 ®B©-#©tBBJg t flWBB 4 ®B©m;tr©a 
BBfcCRltHIEtBttrrtJK *>*VH*B1E»2t 

B©fft*©«ffi«i:«riej|4®ffi©-*©s®s4cra so 



#M 2001-1 3443 
2 

^*fffflS*5» B#S2ftv*U4©^r*wK:fS8 
©jtf/wv "?/f ^ n 5 5— „ 

mm. e ] hsib^ 1 is, mm 2 m mm 3 

m £J:tMI£g4«Btt, tit^M-#©«BBA» 
«f?B* 1 *t©®BJ£lt, -#©1IB*iB#©*BBfc 

atHBSB 2 BB©&BSB fc «f&|& 4 lfl©#lBB t 

it, zvM£*«ttWfiB*ivci3 9, 
we® 1 w&o-iwwmmm 3 «&©&#©« 
«RticPii*icwi%B«ip+sa\ fcsiMtfmeBi* 
B©fm*©®B« t mm 3 «s©-*©®ii« t k h 

A^*fWBS*«, B**2*^l,4©kvfjtjj»|cB« 

[B*«7] BBiiiBK&tteftaBBfcemHi 

E&BWD-fS r fc K J: 9 4 CSftftdfA©titi 5 ?-» 

fcw«*rt©»*#,- WESs3mBimE^4s«t 

5?H»fcWft*l*©»*fcJ:oTtt«3*i,«BtfJi: 
Lfc, ||}#« 2 *V> L 6 ©V^tiri>KE$fc©j(M'<'V ^ 
* n 5 5-, 

[R*«8] MB£7HB©Bft*Br£BB(cttHL- 
•C«IfB®l®Bifn2«2a«t©«(5i!i«:Kit1-5^ h 

o 

IB*«9] im3?Ht©Bft*iffigBHttHMU 
T, ttEftlBBfcttBB2«BJ:0lftll, fciUWB 
* 3 «Bfc WIS® 4 m& & ©BttfcWJhtS* \ v 
SJtfc, »**2 fcV>L 7 ©V>"f *l*>tSB«©^WV 

is»*« i o i mm* h s"<», tteBfiSBR: j«R 

a 5 7—. 

[BB©ffMH4eRn] 

[000 1] 

[BB©B+6ttBdBl *3SWlts fci^l^3fc7 , ^^ 

(0 0 0 2] 

l«6*oft«] «*©-««4BmWB**©^/i'^/' 

X^--ir>'='^'^ 5 7 — (Sillicon Torsional Scanni 
ng Mirror) J (IBM J. RES. and DEVE 
LOP. , Vol. 24, No. 5, Sep. 198 
0) fc0B*$;h/TV^ o r©#/lvVv4*n*7- 
lt, 01 2j3iU t l2l 3 tC^tt 5 »£, ISBSffi 1 0 0 



(3) 

3 

5. 0 2ft, tWW&gffl 0 4i, 

±E(cS7-ffil 0 6 atfi&l&Ztllii-y-ftll 0 6 

t» 2HH04fcS?-»106i:ttMSU 5?H» 
1 0 6 fcEliHflBfcXfH-S h-S/a V-A-flil 0 8 
fctt*.TV5. 5 0 6 ©flfc#©±Elc«:, lfcf 

©«&«110a, 1 1 Ob^&<t5Jgimfii*^$ 
ixtvs, mm&&l OOlitt, ftitftottBttl 1 
Oa, 1 1 Ob|dttfitSl*t»«Ifil 12 a, 11 
2ba»fc/«»2Wi#»rtS;h,-o*S. ®H««io 
Olcii, §5-851 0 6»c££tSit&ttTltlrEUl?lS© 10 
^filOOa #-mzmZKX*3 «) , CHD3?jS l O O 
a©8lltt, h-i/aVA-S61 0 8<D$4»C}B->T^ 
5. 

[0 00 3] :©^wV^^b?7-U, $1«& 
©-£©«&« 1 1 0 a i:»2®go-*tD®Sfil 1 
2ai:©raic®E^Jn-t-5rt»cJ;i3, tHMIAfci 
oT § 7-U 1 0 6*S|ai 3 fcfcVNTK^fHsl 5 ©#|i] 
teBMu+S. 4 fc % §5 i ®g©«>;tr©m]SS 1 1 o b t 
$2®&©ftfc&©®&£l i 2 b torai'iffi^EPJot 

erttii?, ^mgi*tJ:or5 5-giii o 6#0i 20 
3©i;?mfriii9©:£flfciE]g(r*-.5. ro,t5^m 

a&$h 0 a, 1 1 obri>e>ft*aum 

&tt, S 1 0 6 n®j}<o±mo\z\i£WKt>1t<3 

fell 2 a, 1 1 2bO*$$tf5ft5£$;ft-CV>fc. 
[0 0 0 4] ua»U -©i:5*-JS«)*^/WVv^ 
*n*7-m S7-SP1 0 6£iKf!iLfcitfc, 5 
7-351 OetmffiSfel 0 0 b<Dmz.t&EtZ&%.<0 
tt&<D%mV?y\f>irm3iL. S7-&IO6&1E 30 

[0 0 0 5] izv. ®$SK©S 7 -tot ©Affile: 
tt*BW9 - 1 4 6 0 3 4^<&«l#l) . 

[0006] t*»u :©j:5i!;»/Vv^^p55 

-•Ctt, »<0^(Dfc»|^Kji7 , n-fe^^ffiit^^5r 
t* s 5)> ^^©fiTfti^jSKLTSSit^M^ 

[0007] JtEiiao-Pi^/Vv^ * 

o § 7-m $ 1 ®«©-;fr©®JI«l 1 0 a b% 2 
&ffi©-£©fU8«l l 2 a ir©M^®E«r^Ufct 

*}*tf£Ufl;lg©fefr©®ffifci l o bi$2fcffi 
(omnmmil l 2 b tioWlcmffSrRiJPUfctt 

IMWI A©*¥*flW&at4fcii 5 7-S» l o 6 k 
WteWlOlttKJtoT, $7-$10 6dq8«|9-f 
Sittffcofc. i©J;5ft#t«|!!>tt, ?7-ftl 0 8 
©£$fr*«&£fcgfc$-li-.5fir*£&»>, jffitoMIMft so 
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§ y~-mmzmm&<D%mmit>&tt z t ic ± 
7-&mztix^z uttztimys-i 1 928 

[0 00 9] U»U ^ijft^y^^D'y 

— Ctt, »M3J;t^HlSi5©ffilS-^t&i^8:iii»aii« 
[0010] 

[3BW©gS*] *35Ktts ±Etfc^«©ti:T?%^lii 
SnfcWefeot, Riga* h©±#*^fli^o 

[0011] s-feK*»wtt, «sax \-<D±%.mfi 

WAoo, ?7-SlS©^!)S:a0l^lh-Cf 

[0 0 12] iEoHilKRtSfcft, 
fc©8flfW#&£8&CTV><5. 

[0 0.1 3] *^M©^l©ffl!iaDlC ilitf, ##©ggi! 
t> -^©iffifcftfcEltStfS^-ffiiWgigSft, 

§7-«i5t*aiBrU 7-SBSr@fS©^g®ffl-c 
fili4«TffiK3d$t 5 >b >v<-gfli££tf§ 7-S 
«t> m®ffifcftAtSiT2m<S«££tifc®lIg 
£fc&WU ^itiffit^2f|fiii:©m»cm)SS'EPiiDi- 
sriici?), ^gi^icioT^^-SPSrh— ^bv 

B?5--CJ>oT, S&Sfc©S7-0Si©aitOffi©- 
[0 0 14] *38^©»2©(SlSliJ:ivtf, M©S«B 

??-»fc«nsu ^o*7-sssr3f«©^g<aa-c 

b-i/g V/^SpirSr-^tf § 7-S 
®Hfiilc^t5»2«ffiiSjgfifc$ii,fcmffiS 
KtSrWU Sfl®ffit^2mffit©ra»clESr^3!ip-r 

u%y+- e;fooX> 5 7-eB©-*©±Elc, »3«® 
*^fi8U 5 7-B'>.©AW*i3J:VSit^«rfflfe*V> 
ttttfc* «SSfi*3J:tJ!5 7-a«lc^UTtt^lc@ 
SSHfcX^SiiSrK^, 3t»»fc, S3®ii;:»|6]t?> 
®4®ffi^fiKLfcriS:^tt5, 



5 

[0 0 15] #*U^!6cD^j&fcJ;*vfi, tffiSIS© 

[ooi6] i&omv^mmmcxm. nmn 
1-5 m*mft<m#mtii $ *i-cv*$. 

[ooi7] ffioftt UtttteftBKiiilf. $i« 
*, $&2m J&3IM, *3J;tf$8 4®3itt, ttbtft io 

i*t©®8sKa>&fc!j, #i n<owm\t, 

KftjWvTEtlSft-CfctK S&l®II©£«te|£i$&3 

mgo^meiffiitt, sv>ich«wi-«m$*vt*j5, 
% 2 «&©-#©«£« t $ 4 $$©<&;*©««« t ic 

W*fcWEtrBttrf'*JK *>*^tt& 2 «&©<£#©! 
tt& t fg 4 ®S©-#©««« t dP^lcSIESrSlJlot 

[0018] ftioff* L^mt&mmtznft, »i* 

If, $2fc«, J&3&I& *Jj:U5^4ffifii», -tiX^ 20 

lnowmfrhM, #i **©!««», -*o«« 

MfrhX&mtlX&Q , S&2tffi©£lHl«t0U 

fiaios-tffiffiitt, av'ic®^wi^$iirte>), 
% l ®Sro-*o®li«t« 3fB®rofl&*o®fiBfii: ic 
^^lctffifeH)APl-5*\ ifc5V>tt8n 8ffi©m#©« 

Sr.ilCj:0, S7-WK®«eh/^*f1Ufl$-£S. 
[0 0 19] teoiftu^llifiosffifcijvtf, &1S 
8it^2«iffii:Offlli«ESrEP3!ini-5ri:lcj;t)4i:5 30 
ft®5l#©S7-ft£¥mt;frifl]©#;^ J&3mffii 

ft 4 as t © n ic«ee taaqi-s r. t ± d 4 c mm 

SI *© 5 5 H» £ ¥ffft*l*I <*>#*J liio "Cffiig * *i$ 
Lfc. 

[0 0 2 0] te©»*U^Jfe©JBffi^±iitf, 5 5- 
$©le|||)*jJr £«5G8 ttBtf t-C® 1 mffi t » 2 (M & © 

[0021] mm h^&i&mmz. ztiti , s ?- 

$©i9S»*j^£ttBlc£$JUT, SU®iiS&2®It 
©gtev *5*tra3«ffiiSU«IIi©l8tt*fc±t3 40 

[0 0 2 2] fk©#3: U*Wfc©»»fc * h 7 

ftffisisics&Kistv-tv^, 

[0 0 2 3] *m\c£M, !!££«© 5 7-$&i© 
JWMBO-ttfc, «ttMt***l*t£Kl?&Jtini. 

i/fv^©»4«:fi»U:lSJl:T§ 5. 
[0 0 2 41 fB«g«©l5*tt, flfiiSffii: 

^^-stiwiBiKicifc^-cffiai^tv'©^ mm 
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ttHfCWk:*S||R©^#$i%*.f,ti5SWlclfflL-C^ 

Wt ©a fflSKfttoflf iv^5 i 5 ft«»ft 

[0 0 2 5] *fc*«WlcJ:*vtf v $7-g|S©-#©i 
ffile, %SW&*JMU 5?-E^©Aitft:l3.fctfR 

MiK»|(Slt*»4lMitr'*|*LfcOT, S&3lt&i:f$ 
4»ftiOlBIU:IBEES:BJJ!l0l-5itlcJ:t)4C5#«|| 
^lfl«tS2llffit©[ffl|c«£ESrB]*lt5wt 
lc«t 9 £t£»«9IAHBB LXZ 9HNCfl>JBt«B 
fch**triMll3**££jl»6, $?jt=-*h©±#%II 
*»ioo, $5-88©«t?&»>£&#l::B&Jt-C#> U> 

[0026] i-fcfct,, »3Sffit®4ttffit©|a]lcS 
ESrPPJDDt 5 r. fc t J: 5 4 1 fiM9Mo 5 9 -«« fc 
Wft*«oj*»lcJ:oT, «lSffii:^2®ffii:©ra 

tiESrPpjni-s r 1 1 i 9 4 c siim^i^© ? 5 -s 

■C, 5 5-»0«»9«:AffKRrJl:"Cft.6. *fc, #|c 
Sr3lffij3iV®4®gSr^1-5^-C l fct), mss 

iit?§5. ibfctt, S3mnt®4ist©ratmii 

«rTO1-5wilcJ;t)4i:5#t5iyji5S, «i«Sim 
5©-C, 3Sfi©'J>Sib^»»«E©<S«SrllS-C#5. 

[oo2 7] xmmomimtstxmm, m 
®m$mi,x&.T\zftwmm£±ox, *<om 

[0028] 

im<onm<om] uj.mmmi^mm 
nsr. mmm&mLxmmzm-tz. 

[0 0 2 9] HI ft, *$W5#;wVv^^0; 
7-©^^g@f feot, £©#;wV^Op$t" 
-li. S«S«2fc, 5 5-S«4tS:fi|x.T^5 0 5 

©?7-958i, SW6i§7-SB8t*ai|$U *>o 

5 5 -as 8 *m«>fi&mTimmKLxm-z 1 ^ 

© S-f a VA-SS 1 0 1 SrB^TV^S. 
[0 0 3 0] $7-8|58©-*©±ffi|Ctt, S5W^<0 
Kl=J;0 5 7-ffil2Wfi6S^T*5t), 5 7-95 8 (O 
{kfrOiffilcf*. l^©«Jg©Sffifil 4 a, 14b*» 
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10 0 3 1J IS1i^2©$ 7^*88 i©at|S|B5lai, 
£^©»i?Ll 6,!:, lft©3ffiJKl8a, 18bd>lb 
^5SI2miSi:^^$^TV^„ $&2«I©-£©« 
H« 1 8 a tt, %\ Wf©-5tr©fWSIK 1 4 a IdJtfSj t 
Tfc»K J&2l«©flil£©@®;Ki 8 btt, S&1®£© 
«l*0WHSl4bfc*tolLTV*5. Sa7Ll6tt, h 
-S'sM-ll 0©f4^Srt^tt5i!a*W©^l? 

$2®£©$&Kl8ai©&ISl8bil*, S 
9% 1 6 ©ifi#K(fcg UT*5 5 , h - i/ 3 1 0 

[0 0 3 2] 8lS«©t;liKl4a£«&tel4bi: 

tt, «fttt(cEi*ictMfc*jt, #»3ivo»*. 3?2m 
S©m«l 8 a 8 b fcft, 1B*ttfcXV*fc 

14a, 14b, 18a, 18b tt. gffl^ffifc 

[OO3 3j02tt, $7-gi!8©¥ffii§l> 03tt» S 
7-SJ8©iE®0T$)oT, 5 2 ft, 

8 ©-*©iffi©f5»S^«fct>fc-,T^fife$*lTV^«, 
*l«ffi©m««14a4«i«14bi:l±, *7-a1S 

8©te*©±ffi©p?jasmc«.j5ijfc^stLT:*J9, h- 

4atlg«14btf±> h-->3 y/^-giil 0©$aS 

[0034] *jQBgttfcJSV>-C» 5 7-SU8 ©Tfjfe 

-i/ 3 W<-Sl 0©"*ifc|±, 5 OOtfm, «|1 5 
xm, gS5 0(imtfc5, S 9-|fl8j&*|E]ffllbTV>ft 
IrVKSSlCfc^T, 5 5 -» 8 2 ©SJBttt 1 

OcmtW. ^l«ffi©S««14a*Jit/a®fil 
4b©^jfett, &*&iS&\m2mm, ^150^ 
■CfoS. 5 7~S58tt, h-v/gyA-gUl 0©$ft£tr 

QtokLX. ±0. lftra0ttn?ffl»fiK*Mft3 

[00 3 5] &tc»){e«:]rat5. $2S«©-#©f| 
8 afcl£&SVM±A©mjE*l3iOl-ai:, $1® 
®©-£©«ffi£l 4 att»*34vO*S©-e. fflMft 

1 4 a j:«ws 1 8 a knmcwtaMvmi-*, Z 

S?-&8lih-S/3 V/<-$l 0|!l±iJ^$ 
JxTV^©-?, $7-fS8K:|i, 0 3 fc.*5^TKiitSHEl 
•^^©latehA^asflMBtSriirfta. r©& 

i'gy^-Uii owWSSr+^tLrHsjcfcv^rs^ 
IHEl9©*|Sj|i|Hli(ft5. r©tt?©EI«5^fgtt, 

CftKtttS h-^ 3 y/<H»l 0©^^4©g|ffit 
i-=T»S$H5, tftfc*>, $ 7-S&8 ©Ste^g 
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ft, 1 8 a kmOtZWZAmWZfKZ < ft 

5. LfciioT, SiSl 8 a fcBMlllt5SjEfcnr$£ 
**ifclcJ:oT, 3 7^IHU ©BMlftfr&ftfcMfP 
•e#5. w©J;7lc$7-8|58©ia|EA«t*l»1-5w 
fcfcifl, $7-SB8©*5-ffil 2\z.\%tZ%,V- 
A©SI**l6lSr^S*T, ftr-A©JI$t#gfrftg 

[oo ae] ±s<om^bm\mminiio^ 

^2Sffi©ft&^©S^i 8 btjEfc5VN|lft©®ESr 
TOlLfci§£lcfi, 5?-«8a«F-5/B://<HSlO 
©$&£** 4>4 LTE 3 Kfc^TBSH-® 0 ©^|SHC@ffli 
•tS 14 (efts, 

[oo3 7] $7-to8h*M3s&2b«>mmttm 

*JJ:t«BWS*i, ^©ttttliioT^Vt^^s^ 

StW»i-5^t!6»fflj|fcft5. •yyfvy©^®^:, 

«*K,-»|c**v\ Ltf»U «1fS«2KttRaJLl 
easj&fcSJvo^©-^ ^^/©jB&tfAfffcHi 
S<J§4i5 0 ttt&h, $y-U8 bUte&m b<om<o 
fflffifctt<<T, l®S«2©Jf^fi3(i5^{^§tvxr.i^ 
fc, gS?L l 6 ©fl^[^|t < , r©^ft^itrt^y 

tttfA'St/'vJiru * 7-©fl-gi5fc®iibT^5©T\ 

s&&#££fc:fflA 9 -ess y>fv^©^4 
[oo3 8]^r-e, nmm Gm&utzttzz 

fefflfcl 8 a, 1 8 b©®gf©M'>K:J;oT£C5 v * 
7-958 ©IUitl(C^t5^S^oV>T#gt5. W¥ 

$Srt, m®ffi2rA, PPJB®E^V, SgRgggfiirD 

[003 9] 
[fcl] 

[0 0 4 0] »t?I^F^fci:ttf«ji«tl4ai:®ffi 
«18at©|H}t^tfc^, 5?H»8CfWBt6 
Ete h/v^ Ttt, >a yst-to i o©W^A>e,©{g 

[004 1] 
[»2] 

T=FL 

[0 0 4 2] ±ieas;2?5> 6,^6 *»ft«J:?K:, $7-S5 
8lC^fflt5liIteh/U^TH:, h-i ^3^-9|!l 0© 
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10 0 4 3] i-Kfrh, WHLi'etr^ufcrfctJ: 

*>, ®SS« 2 ©**»#£«, SB 2 «<!©«£« 1 8 

a. i 8bSr^l-srt^-e$-f, r<o^*^ifHg 

Oiffittl4a, 1 4b©ffiSt)/l^<*5^ ;:©$ 
ft 11 h - *s a y^-M i o om>»> b vmmt'b £ v Hi 
ftfifcS©-?. $5H»8fcfWflt5HI6M^T~© 

10 0 4 4] 'Afrftfctt, #KttmVtt3M* l 4 
a, 1 4 b©<g#£* 1 5 0«mTfeO, 57-058© 10 

te^o±Bio±if \z.wmm& mm t m u-c, 

I0 0 4 5] 04 tt, MwSmjBUfcfcltStfAvVv 

x^s. c©j;5fc, «sss2icR#©jtiHLi6* 

0ALTt>J:v\ £©J:$fc1-*vtf, S&&E2©E« 20 

fc**<f6wi:*<, jta?ii eenaianfttsii 

2Hffi©«ffiKl 8 a, 1 8 b©ffi^S:^:t<f#50 
x. i> d * ?-fc*ffifl:3tf$£ 4fc< , 

? 7-a? 8 tftffl-rsiate ha-* < -cs. *>a^ 

»«WS18b. -18b^»H>3WtEE*:e<-e*5. 
10 0 4 6] {tii 71 1 6 tt, ttn*fc&^ttftP)ftXfc 

I0047] 0 5 tt, $ e» \m<r>^SS!m\zM\-) S #A< 

w%k®-<omm&%i-zmmmzii®-<om&tt 30 

l/0*3» r<Di?ic, S7-f58©-;fr©£ElC. 1 
#©©ffi«22a, 2 2b^e>«5*3®fiS:»rt, C 
jT,&«£«22a, 22bfc, %4WMm&.i-*m 
©«®K24a, 2 4btttMBKLT1>J:»\ 
*>, 5?-»S4©±fc, »PSS2 6**1-5®»»tt 
©$#05 2 8 fcRIt, w©£88R 2 8 |CflM« 2 4a, 
2 4bS-^sfei-5©-C&5 0 £#8l52 8©!n$?2 6 
tt, S 7^01 2 ^©AttftfcJtfESfft 
.fcJt>KUBjftS*VtV*3, ®ffi&2 2 a, 2 2b©*£$ 
tt, 8$£l4a, 1 4bi:^C-e&*)> MH814 40 
a. 14bfcS®K22a, 22b4ll. 5?H*8* 
tfeA/XttflLXV**. 
[0 0 4 8] &3«ffi0-;£©«tB«2 2aite#©m 
ffi«2 2 b fell, «MI|CZWC*lt**t.- WGSfrX 
V^S. 84 tffi©-*(D®ffi«2 4 a tffi^©mffiffi2 

ttKS*VO**. l*ie>wm®K2 2 a. 2 2 b, 2 4 
a, 2 4 bll N tSM&l 4 a, 14 b, 18a, 18b 

10 0 4 9] ^WtfA^VW^n'^-ICfeVvctt, 50 
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sssis 1 8 a \zwz&WMtz&£> mtmEiwm 

2 4bKtBHnt5. iOASK+tHf, @&£2 4b 
fc«S«2 2btOHI]|c»«5|^fpfflu 

5*»fet>W&a»4J:$|C, £0£l8a4i&ftl4a 

i ©fBj©»S5i#iaeH ix k. 7-gu 8 /ut-sae 

h^tWC*fi|-C*>6. LfciJict, 1@R2 2b*3 
J:V«ffi«2 4b&KttfcVM§£iJfctfcl/C, 

0lsh/t/*«:Jg&Stt$»&fc, 8BKl8alciMot 
5«ffit(M(lS*5rfc*-e*, fcSUtt, ®SK18 

a, 1 4a©ffifcfc«*fr3#T;tM'/VW*P$7- 

WWttHKM^^fflCX*, HHE^j^CS 
ftttfflME* 2 ©¥#«#© 1 ft lcx# 5, 
[0 0 5 0] Sfefc, §7-lW8©a-#-'<?)«rJi<ti 
i#XS3, i©8*fcovvc. 06*s±tf07£#J$ 
LfctffeBWJtS. 0 611. @i|iipt^V-7-f^ 

9, 0711. 05(C^1-^/Vv^;?o$7-©5 7 

H»8fcfW8taiMBia©KW0X**. **», 06 
*JiV07|C*JV^, MFx, F y * 

#*Sr*1"b©-Ctt*V\ 

[0 0 5 1] 8 aK:®ES-ffi*nt6i:, MBK 

1 8 a bnmUl 4 a fc©WK»*9l*#ff«t5#, 
w©»«f|*|cJ;oT??HB8l!:*<*tt, $7-8B 
8 i: ¥ff ft*ft©»* Fit Stf ftjtr A©^A F y b * 
*tT.V>6. r©fc». 06©$£|CI1, 5 5-g|58 i 
Wftt£U[pl<nftj] F x IC ± oT $ 7 -05 8 im 6 ©fe£ 

[0 0 5 2] 07©±5t, S;ffi&18ai|iPt 
»Cf|ffiffi2 4blC®ESrPpai]t5t> Sffi«2 4bi:® 
ffi«2 2bi©0ic»*3l^*J^ffli-5. r©»«3lA 
liJ;oT$5-Sii8lc#<A©5* > , ?5-fii58iW 
ft*HodAFxli, WHK1 8aiS®Kl4at© 
WfcfWBt AfcfiH Cfc»* F x 4 PI C 
lSiS#a!*|R|-C*5. tfc*5oT. iitbW 
#*tl*t, §?H»8Ktt??-«8tW4*rt© 
*i0m*>4VNrtli:49, S5H»p8©*+'**>*fc< 
i-riiJ-ce^. t*,^, •■5?-»8fc*Kft*rt«> 
^FyltoV^Ttt, M#AStS®LT5 7-ai8 4r0Sfl 

[0 0 5 3] t>*,6A/. S^fel 8btP«pfcSfii«2 
4alC«ffiS-WiDt5»^t, ±SEt^©a6k:«k 
9. 0<BhA'^©Jiaij8J:o<«H , '<9©KJfc*H*c:i 

[0054] 08*JJ:O!09lt. 05{C*t^WVr 
9 d $ 9-C*J»t« 5 5-S«4 ©fii£7*ni=:*©tft 
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[0 0 5 5] $7-StE4 0Kjil^tTtt, ftf, 0 

*t«. 

[0 0 5 6] &|C (B) ©iSI^ 0X/N5 2©-*© 

£ffi*5j;t/ft&;fr©±ffilc, £ffilcfrfcoTK{t&5 4 
a, 5 4bSr^t5„ 

[0 0 5 7] &|C (C) ©J:?^ RfcBt5 4a0*iE 
fc, WS>*hR5.6a*/<*-y»j»fc1-$. r©/.<*- 
Vtt, SSP6t5 7-S|58i h«—>gy/<-SPl Oit 10 
«WH-Sfc«>©t>©-e*>a. SfcgfcfcRs 4 b©&® 

^iSt^fcotk^ h&5 6 b&Jgjfc'tS, -5rb 
Txs/^^|cj;tj, ®«54 a. 54b©5*>^^ 
*hK5 6a, 5 6 blCjCoTSfeh-T^fc^&ft&Bfs 

[0 0 5 8] (D) ©<fc5KU l/^'Kt5 6a, 

©5%Rfl;K5 4a 1 5 4b»JlJ:oTSbH-CV^V^ 

[0 0 5 9] (E) ©iSlC, !>i/>5 2n-*ro 20 

±w*5i.xmij<oi.ffio£miz.t>it<ox, %ittm<m 

5 8a, 5 8bSr^1-5„ 

[0 06 0]fcfc(F) ©*?£. Bftfc&58a, 58 
b©g®K, Affile fcfcoT^liK 6 0 a. 60b£J& 

[0 0 6 1] &|c, 09© (G) ©.t^lC, &K8I6 0 
aW^EK, U*S?* h&6 2 a Sr^!?-y^t5. - 
<7)'<#->tt, $7HBl 2i«teffi2 2a, 2 2b£ 
Sr^t5fcfe<0t>WT?fc5. *fc&!l&6 0b©£® 
lw, £®K*>fc-?-CU"S>;* h&6 2 bSr^fiE1-S. -tl 30 
Xx.yf- S stf\z£t), &Jg|R60a, 6 0b©$*>W? 
*M&6 2a, 6 2bfcJ:oTe:b;h.TVMfcV»«a*r» 

[0062]&t^ (H) ©,fc5K> Wife MM 2 
a , 6 2 b &Bfc* U &JRI86 0 a ©£®fc, ±ffifcto 
fcoTSiftftl"^ Kg6 4 a *»Wt*6. Ztz&m 

6 0 b ©affile fffcfcWfe hK6 4 b 

fiSI-So :c^-ytl,«ii«ii4a, 14b SrJBfife 
t$fc*©t©T*><5, -ttTxj/^y/lctlf), &g 
&60a, 60bO5*>l^^hK64 a, 64b|C«t 40 

[006 3]&»C, (1) <0«t 5*-> U-^h^64 
a, 6 4b*»iU SHt8S8a*SJ:t*fejB|g6 0a 
©Bffl8Ell£ffi|;:fcfcoT$rfc&l''Sfe h&6 6 a * 
J&fc-fS,, *fcSMb&5 8b*i.}:tf&B&6 0b©||tii 

Sffit, Sffeftwife me 6 b S^-xjbj&i-s. 

r©^*-^!*, S&64 $7-gP8.i h-S/a>v<- 
$1 0 i:fcJ&£1-$fc«>©t>©T?S)5. -ebTatyf-y 
^££9, SSfliM5 8 a, 58b«5t.W^hK66 
a, 6 6blCto-CS^TVMSV>a5^Sr^*i-5. 50 
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[0064]&{^ (J) (OiplCx U^h^6 6 
a. 6 6b*Nt$U **ttxy*i/^fcJ: I) , 
5 2©ffii^©iffifc*Sr^+5, roj»o«Stt, g 
<t«6 8a|cai*t5*T?tt5. 

[0 0 6 5] WC, (K) OJ:5C, xyfWlCj; 
0, 8{fcBl5 8 a ©TKMft*Nt*1- «. *»< LT, 0 
5 iC^t^^V p * 7-|i*J(t<5 $ 7-S&4 
W*dt1-«. "ffc^ &JK&6 0a(C«toT$7-ffi 

i2iigffi^2 2a, 2 2btmmti, &m&o 

b\CXoXWmi 4a, 14b)»t^$Jv5„ *fc, 
^^5 2iS«5 8a, 5 8 b idioT, 5 9- 

looeejiaiow:, $ t±\zmmmizmz>if 

^/V-7-l'*P$7-©Bfffi|g'T'&oT, 01*5iV0 
5 l^tte/SHH? t |l^-©{Rft**TS«!jftKSlciin 
-©ftWtLtv^. rroiplc, fBte£«2Ki*f 

<37hyX3 2a, 3 2b4r«^LTtJ:V\ 
[0 0 6 7] rWiSlC-rtltf, XhyA3 2alCj: 
U , Sfiiffi 1 4 a fcSSffi 1 8 a t ©$$?£, fc<fctf®te 
«2 2bt«HR2 4bfc«)|f»ft|!F<»rfci«Tt*, 
*fc, ^hs/^3 2b(tj;D > ®teffil4b4®teffil 
8bt©8?& j3,ttftteffi2 2a t®te«2 4a£© 
Sr&arB&^i Lfc^ot, lteffil^±©$J 

*lc ± « jR«^«*«: Aff KRFJh-et <5. 
[0 0 6 8] llSffil 4 a ttteffil 8 a I 

mtmtz&mj}, #£tmN&2 2 b twsm 
2 4 btomzmtmmm, mm**?™ 

3l^©li^fc«toTiSl^«et4?», «8iffil^±^^!l5 
(pull-in) UTL£5?W#lc:35£1-5, r 

mm 5 »8«ttroa«fcfiH-f$«a«j>wai&*, 

5ft£ffi©36£$:*|>s"'!3 2a 1 3 2b|Cj;?)ajf{c 
KJtT?t5©-pife5 0 

[0 06 9] t*>6A/, *h5"<32a, 32b©^ 

©^tHSBJC i t) * h y/< 3 2 a , 3 2 b fcfl|fi& LT t J; 
t\ *fc, X^^Sli, 3 2b.tt, X«F«J2 8jfoS 

1 0 0 7 0 ] 0 1 1 ft, $ ?>lc9J©||»figJCi3»t5*' 

/w<yv^^o$5-©^®iat?S)oT, ai^ivia 

5 fc*H*£S3li 4 l^-©«ffi«rt-t-5fllBfeS^«Ctt[^ 
-©^i#U-CV5. i©J:5lc» "«ffi»K2*»6Wf 
ffiL^©l*f©KtU«RSr»RU -iie>©5lfflSP»i:«t 
9XJ*»2 8«r1tJfttT'b*V\ C©S|lS^ffi|c*5VNT 
14, Steffi 1 4 a £®teffi2 2 a i#-ftfcjgj5BSivC 
Steffil 4biateffi2 2bi*J-{*:»^$^ 
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[007 n <t*j, kmtmm^^xM, *a*. 

[00 7 21 Sfc, ±B*SHB5ttlCJ8V»Tll, ftlft 
&08&Kl4a, 1 4bfcgMftU f?2@l$©®&& 

i8a, 1 8 bfcnmmtoLUffi. nimi 8 a, i 

8 b fcttitU 14a, 14b fc«E*BJ*ILT 

t>J:v>„ 

[00 7 3] *fc, ±e»3SOS»WJl|»K*J^-Cti, 
H3maiO«1i«2 2 a, 2 2b&&iteU SMm®© 
®&«2 4a, 24b fciBBEtrflttlPLfctf, ®g«2 4 
a, 2 4 bfc&JfcU ©Bi«2 2 a, 22bb«E£B] 

[0 0 7 4] ±|ES3SdfKtt&HMC*»'?(i, 
14a, 18a, 22a, 24a 
i<fe#rom©El4b, 18b, 2 2b, 24bi:£\ 

* iCfiB t T $ 8 IC ffMBt 5 5 5 -» 8 fc 

SSl4a, 18 a, 2 2 a, 2 4 a t ftfc*©lffi« 1 
4b, 18 b, 2 2 b, 24 bi&SV|;:j^-0>j£tfcte 

fftu-ra ? ? -as 8 1 wft*««9»*F x ttta-ra 

[007 5] 1-fcfefc#359ltt, &Tro*?*$fifc<D# 

[0 0 7 6] KiiJlfi, SS^4KSEm© 

[0 0 7 7] SfflTLI*, »R*-C*>&, SttfiJUlCfaft 
©jtfA'/VV'f *n5?-. 
[0 0 7 8] mm\m, »Rt>^4^5o 

[0079] sum 3&2m ss«& ^.tvis 

4®ffi(± v *ftmitt©mS«*>lbft!K #l*t<D& 

SUStt. t «}#©tH£« t h - i/ 9 y 

[0080] ««Jtt» mti>&s mm^i7 

©vvf ft;WcSB«&©#/i"V W ^ o * 7-0 
[008 1] £#Sl5li, l»»3aw»«»fefc0» *S 

[008 2] 
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[0 0 8 3] *fc*Wfl|Cj;Jttf, S7-fiIS©-£©i 
EKx &3©ffi£^j£u S7-E^©Alt#;;te.t;tfR 

4 «|E £ © WMBEE fcBtiJH-* 1 £ \z. x V £ C 

S5l«ffit»2mSii©MlJ:flBES:fftil1-5ri: 
«-«t 0 £C5fim3l;*Jfci8HbT $ 9-»fcfPfl!1-6H 

10 $7-&©#tffi!)&]y?l£&&.lk-C§\ b*» 

[035©ffi*&R?>l] 

[01] *iil:«5^/V 5 7-©^ 

[02] HlC*+^/</"v^^B?.?-fc«*biv 
fc? 7-ffl!©^ffi[2 

[El 3] 01l^t#/i"V^*nS7-t::fitx.&*i 
[04] »JroHi|^S8Ki3it5^/wvv^^D5 7- 

20 wmmx-bz, 

5 7-©Bfffi0T&3, 

[06] HlK*t^/^#D* 7~©?7-fll 
fcfWI1-5lMBI*©l!WllS**>5. 
[07] 05l^t^/^Vv^^al7-(D$7-Si5 

»^ffli-5#l;5l^<olftW0-cfe5. 

[0 8 ] 0 5 fcjpttfyWV W ^ b $ 7-|C*5lt6 5 
9-S«©iSjt7-p-fe^wmW0-eJ>6, 
[09] 05fc^t#>'i''V^*nS7-fc*}»t5S 
30 7-Sffi©S®^o-fe^wSiM0-Cfe5. 

[0io] mtmmmmKtotfz***;^* 

o?7-©i$rffi0Tfc5. 

[011] $ bl£glJ©!|i&gfSK*5tt$#/>/VW * 

o?7-©»rE0^J)5 < , 

[012] t&fc©-jixttfc#/W/VW*D$5-©¥ 
ffi0?£>3„ 

[013] tSIO-WWM^^P?;-!!!! 
B0T&5. 

[flF-f^ftH] 
40 2 m&Sfi 
4 

6 m 

8 

10 h—>a y/<-65 
12 5 7-B 
14a, 14b W&R 
16 SiilL 

i8a, i8b mm 

22a, 22b fgfl&K 
50 24 a, 24b 
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[09] 
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60b 60b 



52 
58b 



H5K5KT#/WVV»f 
(A) [ 



JL 



(Q 



(Q 



(R 




[010] 

S 6 CBI©M8»HBfc*tt v-f * D 5 9-©lffB5B 

24a 28 W 22b 2f 




II 3] 



106a wo, 106 
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